Biodiversity changes in fifteen years of restoration of large multifunctional rivers by Straatsma, M.W. et al.
PDF hosted at the Radboud Repository of the Radboud University
Nijmegen
 
 
 
 
The following full text is a publisher's version.
 
 
For additional information about this publication click this link.
http://hdl.handle.net/2066/151051
 
 
 
Please be advised that this information was generated on 2020-09-08 and may be subject to
change.
 Book of abstracts NCR-days 2015 
 
23 
Biodiversity changes in fifteen years of restoration of large 
multifunctional rivers 
 
M.W. Straatsmaa,c, A.M. Bloeckerb, H.J.R. Lendersb, R.S.E.W. Leuvenb, M.G. Kleinhansb 
aFaculty of Geosciences, Department of Physical Geography, Utrecht University, PO Box 80115, 3508 TC, 
Utrecht, The Netherland bFaculty of Science, Department of Environmental Science, Radboud University 
Nijmegen, P.O. Box 9010, 6500 GL Nijmegen, The Netherlands, cCorresponding author: m.w.straatsma@uu.nl, 
tel. +31 (0)30 2532754 
 
Introduction 
The last two decades featured numerous river 
restoration projects with multiple objectives, 
such as increasing flood safety, biodiversity 
conservation and improving landscape quality 
in order to counteract the effects of higher 
peak discharges and the decline of fluvial 
biodiversity (Bernhardt et al. 2005). 
Hydrodynamic models are routinely applied to 
determine flood safety, unlike biodiversity 
models, which are only applied in the planning 
phase of physical reconstruction projects. A 
long term overview of changes in biodiversity 
is often not available for lack of input data, and 
because tools to assess changes in 
biodiversity over large areas with sufficient 
detail are missing.  
 
The objective of this study was to determine 
the changes in biodiversity for protected and 
endangered species between 1997 and 2012 
due to land cover changes and changes in 
species presence. The study was carried out in 
the distributaries of the Rhine River in the 
Netherlands 
 
Methods 
To reach the objective, we implemented the 
BIOSAFE biodiversity model (Lenders et al. 
2001; De Nooij et al. 2004) in the Python 
programming language and extended it, 
enabling spatiotemporal application to large 
areas. Four ecotope maps (1997, 2005, 2008, 
2012) provided the changes in land cover, and 
the National Database Flora and Fauna 
(NDFF) included three million field 
observations of species in seven taxonomic 
groups between 1993 and 2014. BIOSAFE 
was subsequently run for 179 floodplain 
sections covering the three distributaries of the 
River Rhine. 
  
Results  
The actual biodiversity index, which 
represented species presence, increased by 
100%.The median potential biodiversity index 
increased by 15%. Of all floodplains, 82% 
showed an increase in biodiversity. Large 
variations were found between taxonomic 
groups and between floodplains. We show that 
biodiversity of birds, mammals and 
herpetofauna (amphibians and reptiles) 
significantly increased in the 5% of the river 
sections where natural vegetation succession 
was allowed in more than 15% of the 
floodplain area. The 5% of the river sections 
where floodplains were rejuvenated (setting 
back vegetation succession, and creation of 
side channels) over more than 5% of the area 
shows a significant increase in fish and 
dragon- and damselflies. 
 
Discussion and conclusions 
These results show, for the first time and at a 
large spatial scale, that the biodiversity of 
protected and endangered species increases 
due to the floodplain interventions carried out 
with multiple objectives. Additionally, they 
suggest that a range of different measures at 
different times is required for the highest 
biodiversity across taxonomic groups (i.e. 
creation of natural riverine landscape 
heterogeneity). Biodiversity changes 
represented conservative estimates as 
classification errors in the ecotope map, and 
positional inaccuracies of the field 
observations of species partly obscured the 
species dynamics. 
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